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Abstract
All-inclusive system became very popular in the last decades due to the some advantages for tourists. It was adopted both by luxury
locations and by more modest locations in emerging economies, as Bulgaria and Romania. The last ones offer a variety of decent
services at affordable costs for large category of people. The low cost involves better management of the resources, which aims to
reduce the waste and preserving the appearance of plenty. This paper presents a computer-based solution that allows tourists
monitoring within a resort and provides some useful online functions as well as offline functions. The solution we propose relies
on available technologies, such as RFID tags and readers, database management systems and computer based communication
systems.
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1. Introduction
Some authors define the All-inclusive tourist packs as being standard offers, of a controlled quality, repeatable, that
include two or more elements of transport, accommodation, meals, access to the tourist objectives, other facilities and
services (for instance the travel insurances) (Bowen, 2001).
By using such a system, you can significantly reduce, on one hand the difficulties of organizing a holiday on your
own, on the other hand, from the point of view of a tourist unity manager, we can reduce the customers’ complaints,
as long as these ones are informed about the contents of the purchased tourist pack.
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Concerning the application of the all-inclusive system, we could notice that it can be used for different target groups,
like: couples, single persons, families, young people and old people.
2. Background
The interest for monitoring people activities is not very recent. In the early 20th century, in industrialized countries,
the workers used punched cards to record the entry and exit times from factory. More recently, with the development
of information technology, the punched cards were replaced by magnetic cards or other similar devices that can
identify the person who owns them. These devices are also used to grant access in different areas of the factory or
institution. They are very common in universities, in research institution, in hospitals, where are used to restrict the
staff access to certain areas, depending on the permissions of each member. Because the devices used for identification
can be lost, stolen or transferred to other persons, in critical situations they are replaced by biometric identification
techniques, which are more secure but more sophisticated and more expensive.
3. The all-inclusive system in the scientific literature
According to Valhouli (2003), the popularity of the all-inclusive system is based on two basical aspects, more
exactly: the time and the reached value.
Tourists do not want to spend the time calculating the probable costs associated to the planned holiday and, in the
same time, tourists have expectations related to satisfying their exigencies. As a consequence, the most attractive
aspect of the all-inclusive system is that the relation between the obtained services quality and the costs is in the
tourist’s advantage.
Aichholzer (2003), taking into consideration the future expectations, respectively the trends concerning the e-
tourism services, appreciated that in the future it would exist an increase of the number of persons with over average
incomes, but with less and less time resources, and in this way people will tend to prefer those services that attenuate
the stress of the activities of planning a holiday. Taking into account all these aspects, the author considers that the all-
inclusive system will register a more and more important demand, especially by the electronic commerce.
In the survey realised by Wong and Kwong (2004) the authors established, regarding the Hong Kong tourists, what
are the main criteria applied by these ones concerning the choice of the all-inclusive system for the holidays spent
abroad. In this research, were registered the points of view of 280 tourists related to 30 criteria, considered to be the
most important in choosing the all-inclusive system. The results have indicated that the security and the guarantee of
the accommodation would be the main two criteria that the tourist have in view. The advertising spots and the TV
programmes with tourist theme were pointed out to be the criteria that have the least significance for the tourists
included in this survey.
According to a survey, presented by Çiftçi (2007), 52% of the tourists originar form USA prefer to go in holiday
using the all-inclusive system. The main reason for this practice is the tourists’desire to eliminate stress regarding the
organizational part of a holiday, especially regarding the detail aspects. In other words, the reasons for which they
prefer the all-inclusive system is the guarantee offered to obtain everything to a fixed price. More exactly, this system
eliminates the unexpected expenses from the trip budget of a family. In general, the expenses for any type of food or
drinks, relaxing activites, sports activities and other similar expenses are included into a fixed price.
4. The goal of the system
The aim of the proposed system is to provide certain useful functions that can be classified in two categories: online
(or real-time) functions and offline functions. The available online functions are:
• Establishes whether a guest belongs or not to the resort and signals in case of failure;
• Establishes whether a guest accesses the services only during the valid staying and signals the attempts out
of the period;
• Establishes whether tourists accesses the services they paid for and signals the attempts to access extra
services;
• Establishes whether tourists try to use a service outside of its availability.
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The offline functions refer to the possibility to get some statistical results as:
• How often and how long a specific service was accessed;
• What are the most accessed services by gender and age groups;
In justified cases the system can give all information about a certain person, available in the database of the resort.
Using this system bring some advantages both for the resort management and for tourists. First it avoids a common
practice in low cost resorts that implements all inclusive system, by which the tourists are hounded by the staff. Based
on some features of the bracelet that the guests wear during they staying, the staff can get minimal information about
them, e.g. whether they belong to the resort or whether they try to use services that are not included in the package
purchased. For additional information the tourists are questioned about the room they are accommodated, that is both
embarrassing and distressing and, moreover, do not provide complete and reliable information.
The system we propose replaces the direct interaction between the resort’s staff and guests with one less visible but
more efficient, driven by technology.
Meeting the technology
The system we propose relies on RFID (Radio Frequency Identification) technology. This technology belongs to a
wider category of technologies, named automatic identification technology. It is an improvement of the UPC bar code
identification system from many reasons: the information can be remotely read, does not require a specialized person
to scan the code, the information can be modified and so on.
RFID identification relies on RFID tags and on the devices that can read these tags, RFID readers. In the most
common uses the RFID tags are attached to objects or beings that can, thus, be identified by reading the information
stored in the tags. RFID tags are electronic devices and are classified in two large categories: active and passive, see
figure 1.
Fig. 1 RFID tags. Passive (left) and active (right)
(Source: authors' elaboration)
Classic passive RFID tags can be only read by the RFID readers. They store a unique identification number, of
maximum 128 Bytes, which is set in the factory and cannot be changed further. Some newest passive RFID tags allow
to be written once, becoming subsequently only readable . (Want R., 2006). They are interesting because provide more
flexibility allowing customers to add extra information, according with their particular needs.
Passive RFID tags do not include power sources, the electronics is minimalist, and, as consequence, they are very
cheap - under 15 USD cents each (RFID Journal). Because this type of RFID is not self-powered, it can only be read
only when it is close enough to the RFID reader. It takes the energy from the radiant electromagnetic field of the RFID
reader and this energy must be is high enough to enable data transmission from the tag to the reader. Currently, passive
RFID tags are readable by the RFID reader from a distance of 3 - 5 meters.
The active RFID tags are energetic autonomous, they include a battery, more electronics and are able to store more
information - up to 128 Kbytes. The distance from which they can transmit data to the RFID reader is significantly
greater, up to 100 meters. Moreover, the information stored by the tags can be rewritten for many times. The price
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paid for these useful features is the cost which, at this time, is considerably higher than that of their passive
counterparts, from $20 to $100.
As we already mentioned above, the RFID tags store at least a unique identifier which is remotely readable by RFID
readers. Any object or being with an attached RFID tag can be identified by reading the identifier memorized into the
tag. Using a spatial distributed RFID tag readers system, we can locate the object within the area covered by the RFID
readers.
The RFID technology has found applications in many fields, such as production process control, inventory
management, Automatic Guided Vehicles Routing, transportation safety, healthcare and so on. In time, several
location and tracking methods based on RFID, providing real-time location, have been proposed, (Zhou J, 2009),
(Lionel M, 2006), (Bahl P., 2000).
Proposed system
The method for tourists’ identification and location that we propose offers both online and offline functions. The
online functions are useful because they react in real time when an internal rule of the resort is violated while the
offline ones are useful for the management allowing an estimation of the behavior of tourists and the usability of the
services offered.
Because the amount of information needed to be transferred between RFID tags and readers is small and the low
cost as well, we opt for using WORM type RFID tags. These tags may be customized in the shape of wristbands figure
2, and can be handed to the tourists in the same manner as the classical ones.
Fig. 2 Wristband shaped passive RFID tags
(Source: http://www.rfidhy.com/)
The RFID tag is first written at the Reception desk with some pieces of information about the person who will wear
it and then handed to the tourist. All information stored in the RFID tag is taken from the information system of the
resort. Doing so we avoid querying the information system of the resort each time an event occurs. An event is any
entry in or exit of an area monitored by RFID gates, by a person.
The infrastructure of the system consists in a number of gates endowed with RFID readers and a communication
subsystem between the gates and the central unit, figure 3. In order to determine the movement direction of the tourists,
the gates must be able to estimate the movement direction of the tags (Oikawa 2011).
The gateways are placed at the entrance of areas in which different services are provided (restaurant, bar, sport
field, etc). The gates are connected to the central unit by means of a communication subsystem that can be either wired
or wireless. The wired solution is less flexible and entails some difficulties if the modification of the gateways’ position
is required, but is better protected from the radio interferences and less affected by physical obstacles.
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Fig. 3. Monitoring system infrastructure
(Source: authors' elaboration)
Each time a tourist enters or leaves an area through a gateway the information stored in the RFID tag embedded
into the wristband is read by the gateway and is sent to the central unit. The same happens when the tourist leaves an
area through the gateway. The central unit determines whether the tourist belongs to the resort, which service he uses
as well as how long or how often. Because the system knows, at any moment, how many persons are in a certain area,
it is possible to develop a new feature: when closing time is coming, the system can triggers the playback of a recorded
warning message if at least a person is present in that area. If, after closing time, there is still a person in the monitored
area, the system can generate a report about that person. Complementary, if a person is reported as missing, the system
can say where and when that person was located last time. That feature may be very useful in resorts where there are
children and elderly.
The data structure and privacy problem
The structure of data added to the RFID tag may vary, depending on the system requirements. In our case we
consider that the structure shown in table 1 is sufficient and permits the achievement of the characteristics mentioned
above. It consists in 7 fields with variable length: the resort ID, the registration number from the Reception registry,
the room number, the ID of the service package that can be accessed and the period of staying. The data length to be
stored in the RFID tag is 38 bytes.
Table 1 The structure of data stored by the RFID tag
Field name Resort ID Record number Room number Service package ID Begin date End date
Length (Bytes) 6 6 4 2 10 10
Along with data about tourists, stored in the information system of the resort, the data stored in the RFID tag allows
a precise identification of each person passing through a gateway.
The goal of this approach is to keep the monitoring system and the information system of the resort as separate as
possible. Only when additional information about a certain person is needed (such as name, address, gender etc.), the
two systems collaborate and produce the requested report.
Because the data stored in the bracelet can be read by any RFID reader, even outside of resort, the problem of
privacy is a real one. The information within the bracelet must not contain sensitive data that may lead to the disclosure
of the identity of the owner or produce him further damages. From this point of view the data structure we chose is
safety. It doesn’t include names, ages, and personal identification numbers or equivalent. For more security some data
may be encrypted, with caution that the total length of the record does not exceed 128 bytes. Even so, the encryption
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does not resist to the brute force attacks since the resort IDs can be find out and the room numbers are within a very
limited range (e.g. 001-999). An attacker that could read information from the wristband could know where the person
is accommodated and the period of the staying, but not more than that.
5. Conclusions
The technique progress has allowed to adopt new methods and instruments of interaction between the economic
agents and their customers. The tourism branch is one of the economic branches that proved to be open towards
implementing new technologies, either in the transaction of the products and services, or in the process of relating with
customers.
Although the human factor has a very important role within the tourism branch, there is a series of activities in
which the direct contact between the customer and the serving staff needs to be reduced as much as possible. For
instance, one of these activities is represented by supervising the customers’access in different areas of the hotel.
Having as a departure point all these considerents, we propose through this article a system that allows to the
management of a tourist complex to administrate and analyze the traffic of tourists within the complex. Especially, we
have considered opportune the implementation of such a system within the tourist complexes that offer all-inclusive
services.
The system is based on the RFID technology that was used successfully in several applications in other domains.
The technology has benefitted of a series of innovations which led to reducing the implementation costs and, in
consequence, it may be used under effectiveness conditions also within a tourist complex.
The system allows collecting data regarding the location and the itineraries followed by the tourists within a tourist
complex, without being necessary to have a supervising staff in each location. The collected information can be used
to signal the following situations:
• The unauthorized movement of the tourists in areas for which the access hasn’t been previously permitted or
for which the access period has expired,
• The unauthorized movement in spaces of the tourist complex of some people with whom the complex does
not have contractual relations,
• The identification of the itinerary made within the tourist complex by a person whose disappearance has been
signaled.
If for the situations presented previously it is necessary an immediate intervention of the complex staff, there can
be also identified possible uses of information picked up during the staying of the tourists for different marketing
actions, realised by the complex management. Going form a centralized situation of the services that have been the
most accessed by a tourist, we can conceive promoting personalized campaigns realised through the online instruments
(email, facebook).
Also, we can conceive promoting campaigns for specific categories of customers, segmented according to the age,
gender, nationality, etc.
We can certainly say that the implementation of such technologies can lead to a more constant knowing of the
customers and to the possible increase of the security degree that these ones could enjoy during their stay within a
tourist complex.
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